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(54) DIGITAL IMAGE PICKUP DEVICE AND IMAGE PICKUP METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a panorama image with 360 degrees regardless 
of a few operations. 

SOLUTION: Distortion is corrected for a photographed image (S1). Border processing 
to connect 5 images at maximum seamlessly in the longitudinal direction is conducted 
(S2). Conversion processing from a plane coordinate into a cylindrical coordinate is 
applied to the image long longitudinally (S3). Whether or not longitudinal border 
processing is finished is discriminated for the image placed to the right (S4)and when 
not finishedthe control transits to the step S1and when finishedthe control transits to 
the step S5. Border processing of connecting the two longitudinally long images 
seamlessly in the lateral direction is conducted (S5). Whether or not the lateral border 
processing for 360 degrees is finished is discriminated (S6)and when not finishedthe 
control transits to the S1and when finishedthe control transits to the S7. Border 
processing to connect the images endlessly is conducted and a panorama image with 
360 degrees is generated (S7). The panorama image is stored as a file (S8). 



CLAIMS 



[Claim(s)] 

[Claim 1]With various kinds of sub dataat the time of recordphoto two or more 
pictures with an image sensorchanging an optic axis quickly in all directionscarry out 
digital image compression of the imaging signalrecord on a recording mediumand at 
the time of reproduction. It is a digital imaging device of a method which carries out 
picture extension and transmits data to a image-data-processing meansSo that it has 
an optic-axis scanning block and a photograph is taken in the 1st predetermined 
direction of number of sheetsan optic axis may be changed next to a picture photoed 
at the end after photography of the 1st above-mentioned predetermined direction of 
number of sheets is completedand a photograph may be taken in the 1st above- 
mentioned predetermined direction of number of sheetsA digital imaging device 
obtaining two or more image picks which have a portion which changes an optic 
axismakes it correspond with change of the above-mentioned optic axisrotates a main 
part of an imaging device in the 2nd directionand overlaps mutually by the above- 
mentioned optic-axis scanning block. 

[Claim 2]A digital imaging devicewherein the above-mentioned optic-axis scanning 
block becomes removable to a main part of an imaging device in claim 1. 
[Claim 3]A digital imaging device using the above-mentioned optic-axis scanning 
block in claim 1 also where the above-mentioned main part of an imaging device is 
rotated 90 degrees. 

[Claim 4]A digital imaging device characterized by making it change to a state of 
looking far automatically in claim 1 when it equips with the above-mentioned optic- 
axis scanning block. 

[Claim 5]A digital imaging device controlling a motion of the above-mentioned optic- 
axis scanning block for an angular velocity sensor of the latitude direction to detect a 
shaking hand of the latitude directionand to negate the above-mentioned shaking 
hand in claim 1. 

[Claim 6]A digital imaging device characterized by recording data in which the 
direction of the above-mentioned main part of an imaging device is shown with image 
data which detects and records speed of horizontal rotation with an angular velocity 
sensor of the longitude direction in claim land making it use it as a parameter at the 
time of image processing after reproducing the above-mentioned direction. 
[Claim 7]A digital imaging device specifying beforehand into what time of a single 
image a pixel number of a lengthwise direction of a picture eventually acquired after 
processing is made in claim 1. 

[Claim 8]With various kinds of sub dataat the time of recordphoto two or more 
pictures with an image sensorchanging an optic axis quickly in all directionscarry out 
digital image compression of the imaging signalrecord on a recording mediumand at 
the time of reproduction. It is an imaging method which uses a digital imaging device 
of a method which carries out picture extension and transmits data to a image-data- 
processing meansSo that it has an optic-axis scanning block and a photograph is 



taken in the 1st predetermined direction of number of sheetsan optic axis may be 
changed next to a picture photoed at the end after photography of the 1st above- 
mentioned predetermined direction of number of sheets is completedand a photograph 
may be taken in the 1st above-mentioned predetermined direction of number of 
sheetsAn imaging method obtaining two or more image picks which have a portion 
which changes an optic axismakes it correspond with change of the above-mentioned 
optic axisrotates a main part of an imaging device in the 2nd directionand overlaps 
mutually by the above-mentioned optic-axis scanning block. 
[Claim 9]With various kinds of sub dataat the time of recordphoto two or more 
pictures with an image sensorchanging an optic axis quickly in all directionscarry out 
digital image compression of the imaging signalrecord on a recording mediumand at 
the time of reproduction. When photoing two or more above-mentioned pictures with 
an image sensorare an imaging method which uses a digital imaging device of a 
method which carries out picture extension and transmits data to a image-data- 
processing meanschange a lens into a looking-far stateand by processing of a 
described image data processing means. An imaging method connecting two or more 
image picks seamlesslyand generating a high-definition panoramic image. 
[Claim 10] An imaging method characterized by changing into a plane picture from a 
cylinder picture connected seamlesslyand making it display in claim 9 when the 
above-mentioned panoramic image is reproduced. 

[Claim 1 1]With various kinds of sub dataat the time of recordphoto two or more 
pictures with an image sensorchanging an optic axis quickly in all directionscarry out 
digital image compression of the imaging signalrecord on a recording mediumand at 
the time of reproduction. It is a digital imaging device of a method which carries out 
picture extension and transmits data to a image-data-processing meanslt has an 
image sensor supporter which is horizontal and is rotated perpendicularly for an optic 
axis of an image sensorSo that a photograph is taken in the 1st predetermined 
direction of number of sheetsan optic axis may be changed next to a picture photoed 
at the end after photography of the 1st above-mentioned predetermined direction of 
number of sheets is completedand a photograph may be taken in the 1st above- 
mentioned predetermined direction of number of sheetsA digital imaging device 
obtaining two or more image picks which have a portion which changes an optic axis 
and overlaps mutually with the above-mentioned image sensor supporter. 
[Claim 12]With various kinds of sub dataat the time of recordphoto two or more 
pictures with an image sensorchanging an optic axis quickly in all directionscarry out 
digital image compression of the imaging signalrecord on a recording mediumand at 
the time of reproduction. It is an imaging method which uses a digital imaging device 
of a method which carries out picture extension and transmits data to a image-data- 
processing meanslt has an image sensor supporter which is horizontal and is rotated 
perpendicularly for an optic axis of an image sensorSo that a photograph is taken in 
the 1st predetermined direction of number of sheetsan optic axis may be changed 



next to a picture photoed at the end after photography of the 1 st above-mentioned 
predetermined direction of number of sheets is completedand a photograph may be 
taken in the 1st above-mentioned predetermined direction of number of sheetsAn 
imaging method obtaining two or more image picks which have a portion which 
changes an optic axis and overlaps mutually with the above-mentioned image sensor 
supporter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this inventionit is related with the digital imaging device 
appliedfor example to digital VCR (video cassette recorder). 

Thereforeit is related with the digital imaging device and imaging method which can 
obtain especially a panoramic image easily. 

[0002] 

[Description of the Prior Art]Recentlya still picture is photoedthe still picture is 
downloaded to a computerand the usage of performing favorite processing is 
established. It is able to market variously the application software treating a bitmap 
file (an extension is BMP)and to display a thing 25 times the size (3200x2400 = 
7680000 pixels) of VGA (640x480 = 300000 pixels) as capability by the side of a 
computer. Even if it expands this picture in all directions [ 5 times as many / each ]it 
is obvious that sufficient resolution is obtained. And since it can scroll vertically and 
horizontallyexpandeda map and a text are also seen. 

[0003]The cheap video camera which can photo the still picture of such a multi pixel 
now does not exist. Howevera cheap multi pixel CCD image sensor will be made 
soonand this problem will be solved. Howeverhowever a CCD image sensor may 
progressit may not be able to do. It is the omnidirection photography containing an 
ultra wide angle photographan indoor floorand a ceiling. If it is going to see all the 
directionsscrolling in all directions at the time of reproductiontwo or more screens 
must be photographed. 

[0004]The lens is made into the zoom stateand a multi screen is photoed [ while 
mainly changing an optic axis to a lengthwise direction quickly by the biaxial active 
mirror to which latitude longitude can be changed freelyand ]changing the direction of 
a video camera slowly. In this waythe recorded image data of two or more sheets is 
downloaded to a personal computer (personal computer)processing which connects 
seamlessly amendment and the boundary of distortion which takes place since the 
optic axis was shaken with attached dedicated software is carried outand if surface- 
of^a-sphere conversion is carried out furtherthe multi pixel wide angle still picture of 



one sheet will be obtained. Howeverif such software has the bad conditions at the 
time of photographythe distant view and plane picture which do not operate correctly 
are hardly problematicbut in the case of the photographic subject which is a short 
distance and has depthsince it is azimuth difference if the entrance pupil of the lens 
of all the adjoining pictures is not in agreementit cannot tie seamlessly. This is not the 
problem of software but a problem at the time of photography. Although it is 
necessary to change the direction of a video cameramaking it hot change the position 
of an entrance pupil into solving thisthe position of an entrance pupil changes also by 
zoom and it is impossible with a stock. 
[0005] 

[Problem(s) to be Solved by the Invention]Thusin the conventional video camerawhen 
the panoramic image of 360 degrees was photoedthe shutter had to be pushed 
repeatedly. And since a knot was not connected with pasting two or more photoed 
pictures together very much smoothlyit took time and effort considerably. 
[0006]Thereforethe purpose of this invention is to provide the digital imaging device 
and imaging method which can obtain the panoramic image of 360 degrees by little 
operation. 

[0007]There are other purposes of this invention in providing the digital imaging 
device and imaging method which can form a high-definition panoramic imagewhen 
obtaining a panoramic image by connecting seamlessly two or more field images 
obtained with zoom. 
[0008] 

[Means for Solving the Problem]The invention according to claim 1 photos two or 
more pictures with an image sensor at the time of recordchanging an optic axis 
quickly in all directionsWith various kinds of sub datacarry out digital image 
compression of the imaging signalrecord on a recording mediumand at the time of 
reproduction. It is a digital imaging device of a method which carries out picture 
extension and transmits data to a image-data-processing meansSo that it has an 
optic-axis scanning block and a photograph is taken in the 1st predetermined 
direction of number of sheetsan optic axis may be changed next to a picture photoed 
at the end after photography of the 1st predetermined direction of number of sheets 
is completedand a photograph may be taken in the 1st predetermined direction of 
number of sheetslt is a digital imaging device obtaining two or more image picks which 
have a portion which changes an optic axismakes it correspond with change of an 
optic axisrotates a main part of an imaging device in the 2nd directionand overlaps 
mutually by an optic-axis scanning block. 

[0009]The invention according to claim 8 photos two or more pictures with an image 
sensor at the time of recordchanging an optic axis quickly in all directionsWith various 
kinds of sub datacarry out digital image compression of the imaging signalrecord on a 
recording mediumand at the time of reproduction. It is an imaging method which uses 
a digital imaging device of a method which carries out picture extension and transmits 



data to a image-data-processing meansSo that it has an optic-axis scanning block 
and a photograph is taken in the 1st predetermined direction of number of sheetsan 
optic axis may be changed next to a picture photoed at the end after photography of 
the 1st predetermined direction of number of sheets is completedand a photograph 
may be taken in the 1st predetermined direction of number of sheetslt is an imaging 
method obtaining two or more image picks which have a portion which changes an 
optic axismakes it correspond with change of an optic axisrotates a main part of an 
imaging device in the 2nd directionand overlaps mutually by an optic-axis scanning 
block. 

[0010]The invention according to claim 9 photos two or more pictures with an image 
sensor at the time of recordchanging an optic axis quickly in all directionsWith various 
kinds of sub datacarry out digital image compression of the imaging signalrecord on a 
recording mediumand at the time of reproduction. When photoing two or more 
pictures with an image sensorare an imaging method which uses a digital imaging 
device of a method which carries out picture extension and transmits data to a 
image-data-processing meanschange a lens into a looking-far stateand by processing 
of a image-data-processing means. It is an imaging method connecting two or more 
image picks seamlesslyand generating a high-definition panoramic image. 
[001 1]The invention according to claim 1 1 photos two or more pictures with an image 
sensor at the time of recordchanging an optic axis quickly in all directionsWith various 
kinds of sub datacarry out digital image compression of the imaging signalrecord on a 
recording mediumand at the time of reproduction. It is a digital imaging device of a 
method which carries out picture extension and transmits data to a image-data- 
processing meanslt has an image sensor supporter which is horizontal and is rotated 
perpendicularly for an optic axis of an image sensorSo that a photograph is taken in 
the 1st predetermined direction of number of sheetsan optic axis may be changed 
next to a picture photoed at the end after photography of the 1st predetermined 
direction of number of sheets is completedand a photograph may be taken in the 1st 
predetermined direction of number of sheetslt is a digital imaging device obtaining two 
or more image picks which have a portion which changes an optic axis and overlaps 
mutually with an image sensor supporter. 

[0012]The invention according to claim 12 photos two or more pictures with an image 
sensor at the time of recordchanging an optic axis quickly in all directionsWith various 
kinds of sub datacarry out digital image compression of the imaging signalrecord on a 
recording mediumand at the time of reproduction. It is an imaging method which uses 
a digital imaging device of a method which carries out picture extension and transmits 
data to a image-data-processing meanslt has an image sensor supporter which is 
horizontal and is rotated perpendicularly for an optic axis of an image sensorSo that a 
photograph is taken in the 1st predetermined direction of number of sheetsan optic 
axis may be changed next to a picture photoed at the end after photography of the 
1st predetermined direction of number of sheets is completedand a photograph may 



be taken in the 1st predetermined direction of number of sheetslt is an imaging 
method obtaining two or more image picks which have a portion which changes an 
optic axis and overlaps mutually with an image sensor supporter. 
[001 3]A lens is made into a zoom stateand a multi screen is photoed [ while mainly 
changing an optic axis to a lengthwise direction quickly by a biaxial active mirror to 
which latitude longitude can be changed freelyand ]changing the direction of a video 
camera slowly. In this wayrecorded image data of two or more sheets is downloaded 
to a personal computer (image-data-processing means)and if amendment of distortion 
which takes place since an optic axis was shaken with attached dedicated 
softwareconversion to cylindrical coordinatesand processing which connects a 
boundary seamlessly are performeda multi pixel wide angle still picture of one sheet 
will be obtained. This multi pixel wide angle still picture of one sheet is transformed 
inversely and displayed on a plane picture which suited a degree of scaling at a field 
angle at that time whenever it was scrolling. Since two or more pictures are acquired 
by making a lens into a zoom statea high-definition panoramic image can be formed 
by connecting all the acquired pictures seamlessly. A multi screen can be photoed by 
horizontal and forming perpendicularly an image sensor supporter which rotates an 
image sensor and to which an optic axis is changed instead of a biaxial active mirror. 
[0014] 

[Embodiment of the Invention] Hereafterone embodiment of this invention is described 
with reference to drawings. Drawing 1 is a block diagram showing one embodiment of 
the digital imaging device which can apply this invention. Firstthe photographic subject 
shown by 1 enters into the lens block 2 via the mirror block 18. The mirror block 18 
can be removable so that it may mention laterand it can also rotate 90 degrees. The 
lens block 2 is driven by the focus servo 1 1 . The focus servo 1 1 is controlled by the 
system component (system controller) 15. The photographic subject 1 which entered 
into the lens block 2 is supplied to CCD image sensor 3. 

[0015]As for CCD image sensor 3the incident light from the photographic subject 1 is 
accumulated as an electric charge. The control signal from the system component 1 5 
is supplied to the electronic shutter drive circuit 12and ON and OFF of the electronic 
shutter of CCD image sensor 3 is controlled by the electronic shutter drive circuit 12. 
The electronic shutter of CCD image sensor 3 drivesand the supplied photographic 
subject 1 is incorporated by this as mentioned above. The incorporated photographic 
subject 1 is supplied also to the record terminal (Rec) of the switch 8 while it is 
digitized by the A/D converter (not shown) and is once supplied to the image memory 
7 via the compression circuit 4 as a digital imaging signal (a picture signal is called 
hereafter). 

[0016]While a picture signal is displayed on the electronic view finder (EVF) 9 via the 
switch 8it is outputted to an external personal computer via the video output terminal 
10. The electronic view finder 9 consists of liquid crystal displays as an example. 
[0017]The image memory 7 has the capacity which memorizes the picture of the 



number field. As for the picture signal memorized by this image memory 7compression 
processing is performed one by one by the compression circuit 4. As an 
exampleJPEG (Joint Photographic Experts Group) is given to the picture captured as 
a still pictureand MPEG (Moving Picture Experts Group) is given to the picture 
captured as an animation. The sub data from the sub-data additional circuit 1 3 are 
added to the generated picture signals set. The picture signals set with which sub 
data were added is supplied to the recording medium 5. The sub data supplied from 
the sub-data additional circuit 13 are information when picture signalssuch as the 
datetimea focus conditionshutter speeda state of a diaphragmthe total number of 
sheetsthe how many sheetsa directionand ...are photoedfor example. The picture 
signals set and sub data which were supplied to the recording medium 5 are recorded 
according to control of the system component 1 5. As an example of this recording 
medium 5it is usable in recording mediasuch as a semiconductor memory carda disk 
shape recording mediumor a tape shaped recording medium. 
[001 8]A picture signals set is read from the recording medium 5 by control of the 
system component 15 according to the specification from the operating system 16. 
The read picture signals set is once supplied to the image memory 7 via the 
expansion circuit 6. Elongation processing is performed one by one by the expansion 
circuit 6 to the picture signals set recorded on the image memory 7namelydecoding of 
JPEG or MPEG is made. The sub data separated from the picture signals set are 
supplied to the sub-data reading circuit 14. The elongated picture signal is supplied to 
the reproduction terminal (PB) of the switch 8 from the expansion circuit 6. In the 
sub-data reading circuit 14informationincluding the datetimea focus conditionshutter 
speedthe state of a diaphragmthe total number of sheetsthe how many sheetsa 
direction...etc.is read in the supplied sub dataand the information is supplied to the 
system component 15. 

[0019]Concrete operation is explained. At the time of recordthe electronic view finder 
9 is looked intoa focus is doubledand if the recording key contained in the operating 
system 16 is pressedthe photographic subject 1 will pass along the lens block 2and 
will enter into CCD image sensor 3. This imaging signal is once memorized by the 
image memory 7and processing of graphical data compressionsuch as JPEG or 
MPEGis performed one by one by the compression circuit 4. And in addition to 
timetimeetc. from the sub-data additional circuit 13sub datasuch as a state of a 
diaphragma focus conditionand electronic shutter speedare added to a picture signals 
setand are recorded on the recording media 5such as a tapea diskor semiconductor 
memory. 

[0020]And a picture signals set is readfor example from the recording medium 5 at 
the time of reproductionand it records it on the image memory 7. It restores to the 
recorded picture signals set one by one to a picture signal by the expansion circuit 6. 
At this timesub data are taken out in the sub-data reading circuit 14and the target 
picture is outputted to the electronic view finder 9 and the video output terminal 10. 



[0021]An example of the appearance of this digital imaging device is shown in drawing 
2. As shown in drawing 2 on the main part of an imaging devicethe electronic view 
finder 9 is arranged and it has the still more nearly removable mirror block 18. As 
shown in drawing 2 Athe main part of an imaging device can capture an oblong image 
via the mirror block 18. As shown in drawing 2 Balso where 90 degrees of main parts 
of an imaging device are rotatedthe main part of an imaging device can be equipped 
with the mirror block 18. In this case90 degrees of mirror blocks 18 rotateand are 
attachedand the image of a longwise direction can be captured by that wearing. After 
removing the mirror block 1 8it may be made to attachalthough the mirror block 1 8 
may be rotated at this timeconnected with the main part of an imaging device. 
[0022]Nexta perimeter panoramic image is photoed 360 degrees using the digital 
imaging device (a video camera is called hereafter) which can photo a multi 
screenchanging an optic axis quickly in all directions. A user equips with the lens 
block 2 in the longwise modespecifies the vertical number of sheets Nv and the 
overlapping rate Kh that effective number-of^sheets Ne=Nv- (1-Kh) does not exceed 
5sets it in panoramic exposure modepushes a start buttonand he does a RRC 
slowlywith a video camera having. It remains 1 roundand a stop button will be pushed 
if it rotates. The optic axis of a biaxial active mirror repeats operation suitable for the 
position of 1-10 which are shown in drawing 3 A per 1 field during this photography. 
The photographic subject photoed since the whole video camera rotated rightward 
while the mirror required this operation comes to be shown in drawing 3 Band while all 
the screens maintain areas of overlapit is recorded. 

[0023]When the speed to rotate is properit comes to be shown in drawing 3 Bbut 
when the speed to rotate is slowit comes to be shown in drawing 3 C. It is 
satisfactory only by areas of overlap increasing at this timeand a tape amount of 
consumption increasing. Howeverif the speed to rotate is too earlywill come to be 
shown in drawing 3 Dand it becomes impossible to secure areas of overlapand a 
missing part will be produced. 

[0024]If an aspect ratio is 4:3 when horizontal-angles-oFview theta H =5~degreep-p is 
made into the longwise modehorizontal angles of view serve as 2 and theta H2 **5x3/4= 
3.75-degreep-p. When an overlapping rate is made into Kh=20% by vertical number- 
of-sheets Nv=5the number of sheets N required of the perimeter is 
N=Nvand360/(2andtheta H2 - (1 -Kh)). 
= It becomes 5x360/(3.75x0.8) =600 sheet. 

[0025]If the image pick-up number of sheets per second is set to f= 60 (a sheet/a 
secondXhe time T required for the perimeter will be T=N/f=600/60=10 (second). 
It becomes. 

[0026]Thereforewhat is necessary is to display time for 90 degrees to rotate and just 
to urge cautions that it is not made to rotate absolutely (in this case2.5 seconds) 
more quickly than this value. A recommended value is made into about 5 seconds. 
What is necessary is to enlarge NvKvand Kh and just to photograph them over many 



hoursin order to reduce the problem of azimuth difference to photograph a scene with 
depth. The speed of rotation under photography is detected using an angular velocity 
sensorand when a possibility that the picture was missing is highthe warning which 
stimulates restarting is displayed in a screen. 

[0027]Although a mirror is operated to a lengthwise direction and the video camera is 
operated in the transverse direction in this examplea mirror is operated in a 
transverse direction and it may be made to operate a video camera to a lengthwise 
direction. 

[0028]In this waya set of the obtained plane picture is downloaded to a personal 
computerand an example which performs various kinds of processings with dedicated 
software on the personal computer is explained using the flow chart of drawing 4 . In 
Step S1to the photoed picturethe conversion process from plane coordinates to 
cylindrical coordinates is performed so that it may mention later. In Step S2distortion 
correction is performed to the picture changed into cylindrical coordinates. In Step 
S3boundary processing which connects the picture of a maximum of five sheets with 
a lengthwise direction seamlessly is performed. In step S4when it is judged whether 
boundary processing of a picture on the right and a lengthwise direction was 
completed to the longwise picture to which boundary processing was performed and 
boundary processing of a lengthwise direction is not completedcontrol moves to Step 
S1and when having endedcontrol moves to Step S5. 

[0029]In Step SSboundary processing which connects two longwise picture comrades 
with a transverse direction seamlessly is performed. In Step S6when it is judged 
whether boundary processing of the transverse direction for 360 degrees was 
completed and boundary processing of the transverse direction for 360 degrees is not 
completedcontrol moves to Step S1and when having endedcontrol moves to Step S7. 
In Step S7boundary processing for tying to endless in the place around which it went 
is performedandas a resultthe panoramic image of the perimeter is generated 360 
degrees. In Step S8the generated panoramic image of one sheet is saved as a file. 
[0030]The display on a screen is explained. The picture of one sheet has the 
resolution of 480 pixels by the horizontal angles of view 3.75 (deg) at the time of 
photography. About thisif seamless processing is performed over the perimeterit will 
become x(360/3.75)480=46080 pixel. In a lengthwise directionif the ratio of consumed 
water by duplication is made into 80% in the multi screen of five sheetsit will become 
640x5x0.8=2560 pixeland will become 1 1 7964800 pixels on the whole. An aspect ratio 
is 1:18. 

[0031]If it indicates by the wholeit will be divided and displayed on a three-stage. The 
graduation of a direction is displayed simultaneously. In the starting pointa terminal 
point will be 360 degrees at 0 times. It can display to 400 degrees if needed. Although 
the upper left and the lower right are originally continuingwithin the filethey are the 
starting point and a terminal point. When color-printingthe starting point can be set up 
freely and a display also changes according to it. That issetting out of relative bearing 



can be performed. For examplea certain specific position can be made into 0 timesand 
it can display on the right to +180 degreesand can display on the left to -180 degree. 
[0032]A direction can also be set up absolutely. If it is set up when the direction of 
northsoutheast and west is knownan azimuth ring and northsoutheast and west will be 
displayed, the straw matting which writes together the azimuth ring of these at the 
time of a color-print — it can also delete. On the screen of a personal computerif 
enlarging buttons are left-clickedit will expand by one stepand if a reduction button is 
left-clickedit will be reduced by one step. In the state where it was expandedif a 
screen top is draggedit can scroll in all directions. 

[0033]Herethe relation between a photographic subject and a CCD image sensor is 
explainedusing drawing 5 as the foundation of a multi screen. The flat-surface 
photographic subject of the rectangle of transverse size 2L H which is in the distance 
of L (mm) from a CCD image sensor as shown in drawing S longitudinal size 2L V 
(mm)and aspect ratio A can take a photograph correctly. There is a video camera of 
horizontal-angles-of-view 2theta H (rad). ThenL H =L-tan (theta H ) (1) 
L V =L H /A (2) 

** — a formula is realized like. 

[0034]This flat surface is made into a h-v flat surfaceand as shown in drawing 6 Athe 
starting point (00) is arranged at the center. The center of the meshes of a net which 
divided the field of L H xL v on a h-v flat surface into 640x480 is projected on drawing 6 
B like i= 0-639 on a CCD image sensorand j= 0-479. Thereforecoordinates (ij) and the 
relation of (hlvD are h1=(i-319.5) - (L H /320) (3). 
v1=(i-239.5)-(L v /240) (4) 

It becomes. Howeveri and j are integers and hi and v1 are the real numbers. 
[0035]The relation between the coordinates on a CCD image sensor and the direction 
of light is explained using drawing 7 . It asks for the relation of the point (h1v1) and the 
deviation from an optic axis of supporting the arbitrary points (ij) within the i-j flat 
surface of a CCD image sensoraccording to drawing 7 . Longitude will be P1=tan~ 1 
(L/h1)if it is a function of only hi and this is set to P1 (5). 

the distance between AB(s) in a next door and drawing 7 — Li — Li=L/sin (P1) (6) 
It comes outand it is and latitude serves as a function of hi and v1. If this is set to 
Q1it will be Q1=tan H (v1/Li) (7). 

It becomes. Thusif i and j are decidedthe longitude P1 and the latitude Q1 
corresponding to it will be decided. 

[0036]Nextthe direction of the longitude P1 and the latitude Q1 which were called for 

is expressed with a three-dimensional vector. When the direction vector D1 (length 1) 

of (P1Q1) is expressed with rectangular coordinates (xyz)as it is shown in drawing 

8they are x1=cos (P1) and cos (Q1) (8). 

y1=sin (PDand cos (Q1)(9) 

z1=sin(Q1)(10) 

It becomes. 



[0037]When only L2 carries out parallel translation of the lens in the direction of -y 
within rectangular coordinatesthe position 02 of a lens is set to ox2=0oy2=-L2oz2=0. 
[0038]And it will be set to x2=x1y2=y1-L2 x2=z1 if only L2 moves in the direction of - 
y also in the tip D2 of a direction vector. 

[0039]When only Qa rotates a video camera around a x axis herethe center 03 of a 
lens and the tip D3 of a direction vector are ox3=ox2oy3=oy2cos(Qa)+oz2and sin (Qa). 
oz3=-oy2sin(Qa)+oz2and cos (Qa) 
x3=x2y3=y2cos(Qa)+z2and sin (Qa) 
z3=-y2sin(Qa)+z2and cos (Qa) 
It becomes. 

[0040]When only Pa rotates a video camera to the circumference of the z-axisthe 
center 04 of a lens and the tip D4 of a direction vector are ox4=ox3 and cos(Pa)+oy3 
and sin (Pa). 

oy4=-ox3 and sin(Pa)+oy3 and cos (Pa) 
oz4=oz3x4=x3 and cos(Pa)+y3 and sin (Pa) 
y4=-x3 and sin(Pa)+y3 and cos (Pa) 
It is set to z4=z3. 

[0041]And if parallel translation only of xxyyand the zz is carried out in the further 3 

directionsrespectivelyit is ox5=ox4+xx (11). 

oy5=ox4+yy (12) 

oz5=oz4+zz (13) 

x5=x4+xx (14) 

y5=x4+yy (15) 

z5=z4+zz (16) 

It becomes. 

[0042]ThusO5 obtained and D5 change a direction focusing on the point ahead of 
[ L2 ] a lens (mm)and they show the center and direction of the lens of [ when it 
moves to up-and-down front and rearright and left further ]. 
[0043]Hereusing drawing 9 supposing a video camera being in the room of a 
rectangular parallelepipedthe pattern of a wall or a ceiling is in sight howor a 
simulation is performed. As shown in drawing 9 Blet altogether the pattern of six 
fields shown in drawing 9 A be a black lattice at a white ground. Width of the linea 
nigra on a memory is set to bl=2width of a white portion is set to wh=8the number of 
the linea nigra of a x direction is set to xlin=9the number of the linea nigra of a y 
direction is set to ylin=1 land the number of the linea nigra of the direction of z is set 
to zlin=7. Thenthe size of the three directions of [ on a memory ] is set to xsiz=xlin 
and (bl+wh) -wh=82 ysiz=ylin and (bl+wh) -wh=102 zsiz=zlin and (bl+wh) -wh=62. 
[0044]In order to make it a distinction in every direction knowna little white level of 
one corner of each field is loweredand it is considered as a mark. In order to obtain 
actual size on the other handwhen interval kyori=1000.of two linea nigra 0 (mm) is 
giventhe ratio of the half the price xmax of actual size to the memory size xsizlt is 



k2=kyori/(2- (bl+wh))and the size of the room is set to xmax=k2xsiz=4100 
ymax=k2and ysiz=5100 zmax=k2 and zsiz=3100. 

[0045]The center of this rectangular parallelepiped is taken at the starting pointand all 
directions-oriented size is set to **xmax**ymaxand **zmaxrespectively. And a 
picture as seen is generable by using as an outputted image the value of the memory 
of the point that the straight line which goes to D5 from 05 of a formula (1 1)a formula 
(12)a formula (13)a formula (14)a formula (15)and a formula (16) crosses this 
rectangular parallelepiped. The rest can see an animation motionif it displays changing 
each parameter. 

[0046] drawing 10 A drawing 10 B drawing 10 Cand drawing 10 D are pictures when 
horizontal size puts a video camera on the position come to be alike of a position 
exactly from each wall of a transverse planeright behindthe leftand the right. Drawing 
10 A is a picture of the wall of the transverse plane supplied from a video 
cameraandspecifically drawing 10 B is a picture of a wall right behind. Drawing 10 C is 
a picture of a left walland drawing 10 D is a picture of a right wall. Drawing 10 E is the 
picture acquired from the video camera which carried out 2-m parallel translation to 
the right to the front walland drawing 10 F is the picture acquired from the video 
camera which turned 2-m parallel translation up to the front wall. 
[0047]And a parameter (pa: zz: qa:imax:jmax:lgnum:sel:thh: 2 [ xx: / yy: ]) when each 
picture is photoed 

Drawing 10 A: (192: 256: 0: Zero [ 0: / 45: / 0: / 1000: / 0: / 0: / 0: ]) 

Drawing 10 B: (1:0:45:0:-1 000:0:1 80:0:256:1 92: Zero) 

Drawing 10 C: (192: 256: 2: Zero [ 0: / 45: / 1000: / 0: / 0: / 90: / 0: ]) 

Drawing 10 D: (3:0:45:-1 000:0:0:270:0:256:1 92: Zero) 

Drawing 10 E: (192: 256: 4: Zero [ 0: / 45: / 2000: / 1000: / 0: / 0: / 0: ]) 

Drawing 10 F: (192: 256: 5: Zero [ 0: / 45: / 0: / 1000: / 2000: / 0: / 0: ]) 

It becomes. 

[0048]Howevera gnumrfile numbera sel:0:flat surface1:cylinder sidethe half (degree) of 
thh:horizontal angles of viewxx:yy:zz:parallel-translation (mm) pa:longitude (in 0 
timesthe left is positive in a transverse plane)qa:latitude (in 0 timesa top is positive in 
a transverse plane)imax:jmax: Consider it as a pixel number. 12 is the distance from a 
viewpoint to a mirror blockand actuallysince an optic axis rotates focusing on the 
point of 12 from a viewpointit has influence of azimuth difference. Howeverin this 
exampleit calculates as 0 in false. 

[0049] Drawing 1 1 A is the picture acquired from the video camera shaken 45 degrees 
upwards to the front walland drawing 1 1 Bit is the picture acquired from the video 
camera shaken 45 degrees downward to the front wall drawing 1 1 C is the picture 
acquired from the video camera shaken at the left 45 degrees to the front walland 
drawing 1 1 D is the picture acquired from the video camera shaken at the right 45 
degrees to the front wall. Drawing 1 1 E is the picture acquired from the video camera 
shaken at the upper left 45 degrees to the front walland drawing 1 1 Fit is the picture 



acquired from the video camera shaken at the upper right 45 degrees to the front 

walldrawing 1 1 G is the picture acquired from the video camera shaken at the lower 

left 45 degrees to the front walland drawing 1 1 H is the picture acquired from the 

video camera shaken at the lower right 45 degrees to the front wall. 

[0050]The parameter at this time (pa: zz: qa:imax:jmax:lgnum:sel:thh: 2 [ xx: / yy: ]) 

Drawing 1 1 A: (192: 45:256: 6: Zero [ 0: / 45: / 0: / 0: / 0: / 0: ]) 

Drawing 1 1 B: (7:0:45:0:0:0:0:-45:256:192: Zero) 

Drawing 1 1 C: (192: 0:256: 8: Zero [ 0: / 45: / 0: / 0: / 0: / 45: ]) 

Drawing 1 1 D: (9:0:45:0:0:0:-45:0:256:192: Zero) 

Drawing 1 1 E: (192: 256: 10: Zero [ 0: / 45: / 0: / 0: / 0: / 45: / 45: ]) 

Drawing 1 1 F: (1 1:0:45:0:0:0:45:-45:256:192: Zero) 

Drawing 1 1 G: (1 2:0:45:0:0:0:-45:45:256:1 92: Zero) 

Drawing 1 1 H: (13:0:45:0:0:0:-45:-45:256:192: Zero) 

It becomes. 

[0051 ]It is more convenient than to make a horizontal axis into a slant range to 
consider it as an anglewhen connecting seamlessly two or more pictures which 
changed and photographed the direction of a video camera. Thenconversion which 
projects a plane picture on a cylinder side is performed. There is a video camera of 
horizontahangles-oFview 2theta H (rad) and aspect ratio A like ****. As shown in 
drawing 1 2 Bthe h-v flat surface of the distance of L (mm) can photograph now in the 
size of L-hxL v . As shown in a formula (1) and a formula (2)this beam of light is 
projected on the cylinder side of radius L (mm)and what only extended this planate is 
made into a x-y flat surface ( drawing 1 2 A). This is projected on the pixel (tv) of the 
mesh shape of integer tmaxxvmax ( drawing 12 C). 

[0052]x corresponding to it when t and v are decidedand y are x=(t- (tmax-1) / 2) - 

(2 and theta H /tmax) (17). 

y=(v- (vmax-1) / 2) - (2 and L v /vmax) (18) 

It becomes. 

[0053]If the longitude P1 is decided like drawing 12 Bthey are P1=pi / 2-x (19). 
It becomes. 

[0054]The latitude Q1 is Q1=tan H (y/L) (20). 
It becomes. 

[0055]The formula (17)the formula (18)the formula (19)and the formula (20) show how 
to search for the direction (P1Q1) corresponding to arbitrary pixels (tv). On the other 
handthe coordinates (h4v4) at which the direction of (P1Q1) crosses a h-v flat 
surface are h4=L/tan (P1). 
v4=L-tan(Q1)/sin(P1) 
It comes out. 

[0056]It is obtained from a formula (3) and a formula (4)and the relation between this 
and the pixel (ij) of a CCD image sensor is i=(h4 and tmax/l-H+tmax-l) /2 (21). 
j=(v4 and vmax/L v +vmax-1) /2 (22) 



It becomes. 

[0057]These formulas are formulas which search for the point (ij) which extended the 
coordinates on the CCD image sensor corresponding to a direction (P1Q1) to the real 
number. If an integer (tv) is givena direction (P1Q1) is searched for and the real 
number (ij) can be found furthernexta complement operation will be performed from a 
number of points of the integer surrounding that pointand it will use this value as the 
data of the point (tv) of cylindrical coordinates. 

[0058]An example which actually performed conversion to cylindrical coordinates is 
shown in drawing 13 and drawing 14 . Drawing 13 A installs a video camera in the 
starting pointand photos the picture of a front wall drawing 13 B photos the picture of 
a right walland drawing 1 3 C photos a wall right behind. Thusalthough drawing 13 
A drawing 13 Band drawing 13 C put a transverse planethe rightand right behind and a 
picture in ordertheir knot of each picture is unnatural. Thenit is drawing 13 D drawing 

13 Eand drawing 13 F that changed each into cylindrical coordinates. 
[0059]The parameter at this time (pa: zz: qa:imax:jmax:lgnum:sel:thh: 2 [ xx: / yy: ]) 
Drawing 13 A: (1 92: 0:256: 40: Zero [ 0: / 45: / 0: / 0: / 0: / 0: ]) 

Drawing 13 B: (1 92: 256: 46: Zero [ 0: / 45: / 0: / 0: / 0: / 270: / 0: ]) 
Drawing 13 C: (192: 256: 44: Zero [ 0: / 45: / 0: / 0: / 0: / 180: / 0: ]) 
Drawing 13 D: (192: 0:256: 20: Zero [ 1: / 45: / 0: / 0: / 0: / 0: ]) 
Drawing 13 E: (192: 256: 26: Zero [ 1: / 45: / 0: / 0: / 0: / 270: / 0: ]) 
Drawing 13 F: (1 92: 256: 24: Zero [ 1 : / 45: / 0: / 0: / 0: / 1 80: / 0: ]) 
It becomes. 

[0060] Drawing 14 A is the picture which installed the video camera in the starting 
point and was shaken at the right 45 degrees to the front wall drawing 14 B is the 
picture shaken at the left 45 degrees to the wall right behindand drawing 14 C is the 
picture shaken at the right 45 degrees to the wall right behind. Thusalthough drawing 

14 Adrawing 14 Band drawing 14 C put a transverse planethe rightand right behind 
and a picture in ordertheir knot of each picture is unnatural like ****. Thenit is 
drawing 14 D drawing 14 Eand drawing 1 4 F that changed each into cylindrical 
coordinates. 

[0061 ]The parameter at this time (pa: zz: qa:imax:jmax:lgnum:sel:thh: 2 [ xx: / yy: ]) 

Drawing 13 A: (47:0:45:0:0:0:-45:0:256:192: Zero) 

Drawing 13 B: (45:0:45:0:0:0:-1 35:0:256:1 92: Zero) 

Drawing 13 C: (192: 256: 43: Zero [ 0: / 45: / 0: / 0: / 0: / 135: / 0: ]) 

Drawing 13 D: (27:1:45:0:0:0:-45:0:256:192: Zero) 

Drawing 13 E: (25:1 :45:0:0:0:-1 35:0:256:1 92: Zero) 

Drawing 13 F: (1 92: 256: 23: Zero [ 1 : / 45: / 0: / 0: / 0: / 1 35: / 0: ]) 

It becomes. 

[0062]Thuswhen an omnidirection is photoedfor cylinder conversion or surface-of-a- 
sphere conversiona line straight originally distorts and is displayed. Howeverif it 
changes into cylindrical coordinatesa boundary will be connected smoothly and 



boundary processing will be attained. 

[0063]Nextan example of the conversion from a picture in the picture of plane 
coordinates of cylindrical coordinates is explained. There is a cylindrical picture 
mentioned above and the pixel (tv) is contained in the two-dimensional memory space 
of t= 0 - tmax-1 v=0 - vmax-1 . 

[0064]Angles are -theta H - theta H (deg) and height of size is -1^ - (mm). It 
considers outputting a plane picture to the two-dimensional memory space of ib=0 - 
ibmax-1jb=0 - jbmax-1 now. 

[0065]An aspect ratio is made into Ab=ibmax/jbmax and sets a cylindrical radius to L 
(any value is good) temporarily. Thenthe size of the h-v flat surface in the distance of 
L is Lhb=L-tan (thb). 
It becomes Lvb=Lhb/Ab. 

[0066]When ib andjb are decidedaccording to itan intersection (hblvbD with a h-v 
flat surface is hb1=(ib-ibmax/2+0.5) - (2 and Lhb/ibmax) like a formula (3) and a 
formula (4). 

vb1=Gb-jbmax/2+0.5) - (2 and Lvb/jbmax) 
** — it is decided like. 

[0067]Thenit is decided like the formula (5) which mentioned above the longitude P1 
and the latitude Q1a formula (6)and a formula (7). And if the direction vector of 
(P1Q1) is expressed with rectangular coordinates (xyz)it will ask by the formula (8) 
mentioned abovethe formula (9)and a formula (10). 

[0068]Herewhen only Qb rotates the surroundings of a x axisthe tips of a direction 
vector of a video camera are x2=x1y2=y1cos(Qb)+z1and sin (Qb). 
z2=-y1sin(Qb)+z1and cos (Qb) 
It becomes. 

[0069]The tips of a direction vector of a video camera are x3=x2cos(Pb)+y2and sin 
(Pb) at the time of ** in which only Pb rotated the surroundings of the z-axis. 
y3=-x2sin(Pb)+y2and cos (Pb) 
It is set to z3=z2. 

[0070]The vertical position v2 and the longitude P2 of the point that the extension 
wire of this direction vector crosses a cylinder are v2=L-z3 / sqrt (x3 3 +y3 2 ). 
P2=pi / 2-tan" 1 (y3/x3) 
It becomes. 

[0071]It is set to i = (P2 and tmax/thh+tmax-1) / 2j = (v2 and vmax/L^+vmax-1) / 2 
like a formula (21) and a formula (22) where [ of memory space (tv) ] this corresponds. 
[0072]These formulas are formulas which search for the point (ij) which actually 
extended the coordinates of the output picture corresponding to a direction (P1Q1). If 
an integer (ibjb) is givena direction (P1Q1) is searched for and the real number (ij) can 
be found furthernexta complement operation will be performed from a number of 
points of the integer surrounding that pointand it will use this value as the data of the 
point (ibjb) of cylindrical coordinates. 



[0073]An example which actually performed conversion to cylindrical coordinates is 
shown in drawing 1 5 and drawing 1 6 . Drawing 15 A is the picture which took a picture 
of a front wall by field angle p-p of 90 degreesand drawing 15 B changes the picture 
of drawing 1 5 A into cylindrical coordinates. Each of drawing 1 5 C - drawing 15 G is 
transformed inversely at a flat surface by considering drawing 15 B as an input. 
Drawing 15 C is the completely same picture as drawing 1 5 A. Drawing 15 D is 
changed as the 45-degree left was seen. Drawing 15 E is changed as a 20-degree top 
was seenand drawing 15 F is the picture changed as the bottom of 20 degrees was 
seen. Drawing 15 G is on the 20-degree left and 20 degreesand is the picture which 
made the field angle narrow to 40-degreep-pand looked at it. 
[0074] Drawing 16 A is the picture photographed toward the 45-degree rightand 
drawing 16 B changes the picture of drawing 1 6 A into cylindrical coordinates. Each of 
drawing 16 C - drawing 16 G is transformed inversely at a flat surface by considering 
drawing 1 6 B as an input. Drawing 16 C is the completely same picture as drawing 1 6 
A. Drawing 16 D is changed as the 45-degree left was seen. Drawing 16 E is changed 
as a 20-degree top was seenand drawing 1 6 F is the picture changed as the bottom 
of 20 degrees was seen. Drawing 1 6 G is on the 20-degree left and 20 degreesand is 
the picture which made the field angle narrow to 40-degreep-pand looked at it. 
[0075]Thusit is also convertible as the picture of the wall whose picture was taken 
from across was seen from the transverse plane. Although this method has an 
advantage which overlaps and does not occupy a memoryin order to perform 
conversion twicethere is a fault with much image quality deterioration. 
[0076]Thuswhen displaying the wholeit is unavoidablebut when it is an enlarged 
displayit returns and displays on a plane picture from a cylinder picture. Namelyit 
displays by performing flat-surface conversion which suited the field angle at that 
time at the degree of scaling whenever it was scrolling. When it carries out like thisit 
is visible as if it was looking with the field angle from the placeeven if it saw which 
scene. 

[0077]In one embodiment mentioned abovealthough the mirror block 18 was used as 
an optical axis converting meansas long as direction of not only this but an optic axis 
is changeablewhat kind of thing may be used. For examplein order to change direction 
of an optic axisit may be made to drive a CCD image sensor to horizontal and a 
perpendicular direction. 

[0078]Other examples of the optical axis converting means are shown in drawing 1 7 . 
CCD and a lens are [ camera block 61 ] united. The motor 62 for latitude is fixed to 
the whole surface of the movable frame 63 of a frame form. It lets the axis 64 of the 
motor 62 for latitude pass via the bearing 65 of the opposed face of the movable 
frame 63and the camera block 61 is fixed to the abbreviated center of the axis 64. By 
the motor 62 for latitudethe camera block 61 can be rotated and an optic axis can be 
changed to a sliding direction. 

[0079]The fixed frame 66 of a frame form is formed so that the periphery of the 



movable frame 63 may be surrounded. The motor 67 for longitude is fixed to the 
undersurface of the fixed frame 66. The axis of the motor 67 for longitude is fixed to 
the movable frame 63. In order to attach the movable frame 63 rotatablean axis and 
the bearing 68 are formed in the opposed face of the fixed frame 66. By the motor 67 
for longitudethe movable frame 63 can be rotated and an optic axis can be changed to 
a longitudinal direction. Thusan optic axis is changeable vertically and horizontally by 
rotating as a center the axis which intersects perpendicularly mutually the camera 
block 61 arranged at the center of the fixed frame 66. 

[0080]According to this one embodimentby changing a lens into a looking-far statethe 
field angle of a picture is narrowed as much as possibleand that part and number of 
sheets are increased and photoed. If it carries out like thisthe influence of azimuth 
difference can be made to ****** inside. 

[0081] According to this one embodimentit is limited to the photographic subject 
which is standing it still since the full screen cannot be photographed in an instant. 
Howeverthe still picture of high resolution can be obtained using the usual video 
camera. But in order to finish photographing as much as possible for a short timethe 
working speed of a biaxial active mirror needs to be quick enough. According to this 
one embodimentas mentioned abovethe picture of 60 sheets can be photographed in 
1 second. 

[0082]According to this one embodimentthe picture which stock photography also 
adjoins needs to secure some overlapped ranges. For this reasondirection of the 
video camera of the moment of photographing each picture using two angular velocity 
sensors is detectedand a photograph is takencontrolling by a biaxial active mirror so 
that an optic axis turns to a right direction. 

[0083]According to this one embodimentfor performing still picture multi screen 
recordwithout spoiling the performance of the recording animation of the present 
video camera at allit is considered as a removable adapter form. In this casein order 
for a CCD image sensor to also use the present field read-out typeas field drawing 
was recorded and mentioned abovethe software of image processing needs to 
perform a vertical complement. 

[0084]According to this one embodimentalthough the field read-out type CCD image 
sensor is usedeven if the performance of a recording animation is somewhat 
inferiorwhen considering still picture multi screen record as a main functionall the 
pixel CCD is used. By carrying out like thisa vertical complement becomes 
unnecessary and vertical definition improves. Insteadthe sensitivity of the CCD image 
sensor of an animation deteriorates in an abbreviation half. At this timethe interlace 
of an animation is possible. 

[0085]At this one embodimentif even the speed of a biaxial active mirror is quick 
since it has the speed which can record the field drawing of 60 sheets in 1 second by 
using a recording animation machine as a base though it is a still picture recording 
apparatusit will live in photographing the still picture of one 300 times the pixel 



number of this in 10 seconds. Since the part and time will be taken if an overlapping 
rate is increased in order to reduce the influence of azimuth differencethe speed of 
record becomes still more important 

[0086]In this one embodimentalthough the personal computer was used as an example 
of a image-data-processing meansit is good also as a video camera which has not 
only this but a image-data-processing means inside. 
[0087] 

[Effect of the Invention]If it depends on this inventionwhen forming a panoramic image 
by connecting the picture of two or more sheets seamlesslyresolution is preeminently 
good in order to take a photograph in the mode of narrow looking far of a field angle. 
[0088]If it depends on this inventiona perimeter panoramic exposure can be 
performed in one start stop operation. Of courseit may not be the perimeter or may 
stop at arbitrary angles. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing one embodiment of the digital imaging device 
with which this invention is applied. 

[Drawing 2] It is an outline view of an example of the digital imaging device with which 
this invention is applied. 

[Drawing 3] It is an abbreviated complete diagram for explaining the photographing 
method of the perimeter of an example of this invention. 

[Drawing 4] It is a flow chart of an example of the processing which generates the 

panoramic image in which this invention is applied. 

[Drawing 5] It is an approximate line figure for explaining a multi screen. 

[Drawing 6] It is an approximate line figure for explaining a multi screen. 

[Drawing 7] It is an abbreviated complete diagram for explaining the relation between 

the coordinates of a CCD image sensorand the direction of light. 

[Drawing 8] It is an approximate line figure for explaining a three-dimensional vector. 

[Drawing 9] It is an approximate line figure showing one embodiment for photoing the 

wall of the room where this invention is applied. 

[Drawing 10] It is an approximate line figure showing one embodiment of the photoed 
wall in which this invention is applied. 

[Drawing 1 1] It is an approximate line figure showing one embodiment of the photoed 
wall in which this invention is applied. 

[Drawing 12] It is an approximate line figure for explaining conversion from plane 
coordinates to cylindrical coordinates. 

[Drawing 13] It is an approximate line figure showing one embodiment changed into 
cylindrical coordinates from the plane coordinates to which this invention is applied. 



[Drawing 14] It is an approximate line figure showing one embodiment changed into 
cylindrical coordinates from the plane coordinates to which this invention is applied. 
[Drawing 15] It is an approximate line figure showing one embodiment changed into 
plane coordinates from the cylindrical coordinates to which this invention is applied. 
[Drawing 16] It is an approximate line figure showing one embodiment changed into 
plane coordinates from the cylindrical coordinates to which this invention is applied. 
[Drawing 1 7] It is an approximate line figure showing other examples of the optical axis 
converting means applied to this invention. 
[Description of Notations] 

1 ... A photographic subject2 ... A lens block3 ... CCD image sensor4 [ ... Memory] ... A 
compression circuits ... A recording medium6 ... An expansion circuit7 8 [ ... An 
electronic shutter drive circuit13 / ... A sub-data additional circuit14 / ... A sub-data 
reading circuit15 / ... A system component"! 6 / ... Operating system ] ... A switch9 ... 
An electronic view finderl 1 ... A focus servo12 
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[000 1] 

/UVCR (eftJtv hUP— 50 KjUBSft-SrV 
^imBaaBKH*"**.©?. ftlC/t757H«*S 
Slci§3 CttfTtSfi' -7*;l/«H8lgRfc<fctf JS«* 

aacBT*. 

[0002] 

tt. t'y H77y77^l/ (S»#BMP) £i&-57 

GA (640X480 = 30^11) ©2 5te© H MX 
(3200X2400 = 768^1® ©fc©t>BCT7 
«C^tfRlttT*«. E©B«*» BSK-tiS'tiSfgli: 

[0003] c©<fc-5&£Bm©t*±B£isST* 

£ffifc#Bi?tC C D«HWI5?iW6tu C©HBli»;S 
*n«T«55c C C DWHR?tf£A,ftfc 

rt©fl^3E#**fc£*ffi«B?**. H&BKIHMC 

[0 0 0 4] U7X*X-L>tt»lCLT£#» MRUS 
* @ SlcRfb* C <t 2 =• -f 75 5- 

■W^*iW^Bfc«*<»b***tfS» fro, tf 

MBtZo CSLTSBBSftfcBftliWDBRT 1 -**^ 

yp> (n-y^upvfcfn-*) KRy&* % ttS© 

VHV7 h7i7'tcJ:y3tttt*fi-3fcfc46lce!l*S* 
©RiE£«IMt-7-£UXfco4<*»«*U *5ia* 

iiis**-rtitf-tto*H*itft»±Bitf»6n«. n 

U Ctl6©y7h7i7li. RRPS©*fHj«l,^iE 
L<»tPL4l\ BRWRMIiA£Hflftl''ft 54 
RRTfroRfr*©***?*©*^ hrts^t© 
B«©U7X©A««flM*LTl**^£«»©fca&-7 

T<0fmT0.1t<. SKB$©RB-?&3. c*i*«K»r 
afcttAJWttDttHfcRa.ftl^ J: r> \z L&tf S Ifft* 

[000 5] 



LTx aB*ftfc«tt©B»«By £*>#*©£» 

[0 0 0 6] C©aW©a»tt» 

[0 0 0 7] $fc, C©^W©<ft©IWtts X-UCcfe 
y»fc*ft©7-r-/U KB«*-7-.kUXl;:o4tf*c 
tlz&^TiW? 7Bft€$£«£l;:« BSK©/ \V 5 
TS^^figrsci^T^S^-r -7*;W§®gBfc<fc 

[0008] 

[HH*R*T*fca©#R] B*RlfcBR©»l! 

ft©Bft€R*R?-?aR U RRflW*^ -f -7* >ub 
•flERLTSRO-y-^T-* £#ti:ER»{tlclBRU 

m7nv9ttU ffi£©*MRSl ©£GHc««U w 

£©t«Bii ©^©a»3H«»7r*i««tcJw*n 

fcHR©R(cJHft*Rfb£-& «R©*RBl©Sralc 
RRT3«fc5tc* 3^«i3i«7P'y7lc«fcoTv tttt«R 

<b*^ 3tift©^bt»js*i*T, a«si*tt£m2 

©«nKR&$*« Sl*(cRRT*R»**T*R»© 

bbsr?**. 

[0009] R$R8iceR©RH& esmfcii. # 
»b***tf s«r©br*rb*? 

*5>*jU»«RR€«fflLfca«£Srca&-3T» #R;£ 

rp^wu ms©«awBi©3&iRiicswu m 
s©«d»mi ©*ft©jwfl«»7r*i:M»ca»**i 
feB«©»tcjttt*»b*^ ms©tfeam 1 ©£[rh;: 

«^r««fcdic, 5t«i^S7P*y^^«toTs 
<b£tf> ««©»bt»l6*-&Tv »«8B*#*»2 

©*fincB$E?^ sisc«fr*»»*rr*a»© 

[0 0 10] R#lI9lC|Btt©£rc& EflKtCtt. 3tt 
««tHN(z«^ < »b*«ft tf satt©B«*»«IE? 
THiJL. IWRfi^x-f^^^HRffttLTSa©^ 

■fT-ttmz.&m&mcsBmu ^mzit. mm* 



[0011] IfsR^I 1 lc8BK©£«iB«* ESBfctt* 

^ ltbbx- * x- * * mmr *aa© 
m^ro«jsm 1 to^iRitcjg^ u ffi£©«d»m 1 ©ansa 

©^tf £7T* £fi&KSfS* ftfcB®©$Kttl4£ 

wt**» i^©«d^i©£fcfc««T*j:3fc» *§ 
*»»**r *«tt©a*B««»* «fc a ic lk c t * 

[0 0 12] HaR3S1 Gtttt(c& 
TTfflBU »«ra#«T*$^UB«EI!LT*«© 

3£©#&3I 1 ©£fc©aBj^7T*£*«lcaB.* ft 

stMc«ir*»»€*r*a»a>a«B«*» 

[0 0 13] U>X*X-i*tt«tCLTfe#, StffiUJt 
* S BKXfb*-** Z. <t ©?* * 2 ifiT 7 * -f 7 ~ 7 - 
?3W*±(Ci»fcfc«*<Sfb*-&4tfS» fro, fcf 
r*a*5©£fa*0o< U £S*ft#S^Jl>*BH* 

jt^-r*. ji^LTEajnrcaasttoBWx-**/^ 
vu> (B^x-^5QS#e) icwyaaK ttB©Hffl 

srafc*ff5£, Hft©£B*i£fc»itBtff§sft*. 

C©H*©*B*l£ft»JtB*X*n-JU©Slc*fctt 
8*«'J*©«l::*©£ Z<DWn fc¥EB® 
BLTBatr*., U>X^X-A«Sic-T5Jl<5: 
iCfcoTx Bft©B«&S»r*©?* WtLfc^T© 

7-?x^^~5-©ftbyic *T*fife<ktfBB*iRi 

lcJi«^7^lH]K*tt7 , 6lii : &^b?-a:^}i#^7^it95 
[00 14] 

[&H©BB©Jgtt] «T» d©^^©-HSg?B«lco 



8£ftLTU>X7P;/?2'\Aa>h*-ft*. -5-7P 

7^18B ( «ar * J: a tcBKRiBTasy^ 9 0° 0 
e*«*ctt.RrBat»©T*s. u>X7p^2 

liv 7*-»X-9— #1 1 fcJ^TBMarft*. *©7 
*-*X-y— #1 ->X3> (->XxAzi>hP- 
7) 1 5lC«feoTB»a-tlS. U>X?P'J/*2teAI* 
£ ftfc«¥tt Hi. C C D»®ig? 3 ^ttlB* ft*. 
[0 0 15] CCDJH§!iSI73li. «¥<*1fr5©AJ& 
WtWSt LTWm* ft*. «?->*-y*HB»0Kl 

2 let*. ->t.h>i 5^50»!aKi^tf«tie*ft. 

->t7*-BI0Bl 2tC<feoT. CCDi®if30 
B?>>+v*-©*>/*7fl 5 »J»S'ft* 0 CftK<fco 
T, CC D Ji®sg7 3 ©«7-> v * * -»ftl, ft 
**ftfc«5*1tf» ±2ELfc«fc3l^ BU&Sft*. 

uiyasftfcB^ftitt, a/d£&i§ (Hs^f) ic 

«B*£»T*) t LT» E$8E]Sg4£fl-LT-JljIj® 

>«ty7icflae4-ft*ttt.tc» x-fy^8©ES«? 

(Rec) tCt,«B*ft*. 

[00 1 6] X-rv^8*^LTB«fll*tt. B?£a 
-77<>^ (EVF) 9^a^^ft*<t:<»:t.lc, t*f 
*tli73^71 0^^-LT, BAtf^Bo/^yav^aj* 
*ft*o m7kfa-7^<y^9li, — B£ 0Tla a a7 

<xxu-rfr6** 0 

[00 1 7] BB^«y7tt» «7-f-;UK©B«*E 

*§*^wr *. c ©b^/ =e y 7 icis«* ftfcB 

^ft^tiv EBB»4lc«k-3TB3WEIB»atf«arft 
* 0 HMtLT, BihBiLTWyaSftfcBBlcSL 
TJ PEG (Joint Photographic Experts Group) frBS 
Jfts »BtLTWyaGBBlC»LTMPEG (Movi 
ng Picture Experts Group) frSS^ft* 0 SfiKTlTftfcE 

mm&mmzttLT. y-7r-9im®vii 3fre©-y- 

7f- * mm * ft*c tr7x- * * ftfcEBB 
Bfl^tt, IBgS«ft5lctt!Sig*n*o ^7f- frtifllB 
B1 3frS«$&*ft*^7x-^li. BjttfHR » 
». 7*-*Xtt«, ->+y*-BB, »*J©«B, K 
•fHIttS. 35lRk • • • B©B«fll*<MHB*ftfc 
£ *©ma?**. IB^JSi* 5 ftfcE*iSiii®fi 
^t-y^x-^iiv ->7.ny 1 5©wWEflEoTE»S 
ft* 0 c©ES«H»5©-«i:LT» ^Slft^t'J*- 

g«ftfr^prBlT«*c 

[0018] a^3Ri 6fr5©*ueicfscfc->x=iyi 

5©$"J®tcJ:oT, iBBiiftsfreEiSB^fi^frBi* 
aj*ft*o R*tt*ftfcEI8B«B#tt» fMBR6« 
^ LT- a B® / =E y 7 ^fitts* ft*. 6 U<fc 

ot. B®^ t 'J 7 ICEB* ftfcEISB®fi^lz:W 

sra-Mi* e hn iffl ^ tt -d-+v*^-fc i d c /t *+■-(+» a o c 



titcy^T— im-j?— *WH*»W\ 4^«^ 

s<bk£.w* (pb) ^tti&sn*. vy'r-trnfrw 

7*-a7ttf& z/wz-mm* %tv(Dvms m 
• • • «©««tfBi**5*u * 

[0019] jn*«ft»f^*iwBr*. Eiwictt, m 

>X7Qy7 2£jiy. CCDJ§#sSt?3H:AI>h*ft 
HIslK4lCj:oTJ PEG$fctiMPEG^^®#E 

i sfrzomwBmKziznaz. «y©im 7*- 
t> xm m^-> -mm* Em * # ej§ 

[0020] *lt. w^iis m^.miwmw5t^ 

iciEHWiarfts. cot*. v-??-****??-* 

[0021] KDf-f 5?*/US^«B©tttl©-0y£ei 
21c,tx-To 02K*?<fc?lcffi&gM*W;:tt. WPtf 

7'Py7 1 8£*rLTVSo 02 Alc^r«fe-5lC flHft 

gB*Wi. s^-ya-^is^LTilroiM 
Ky&fcc 02Bic^-r<t5^ m 

71 8£^gl*#Kgtf^S££tf?-#So £©il 
= 7-7P'v71 8#9 0° BSSttTUUtttt 

7^1 swjttutaK mytttts.fcaicLTt.a 

[0 0 2 2] mz. ««lC3«»**^<afb*«fttf6 

W. (WT* tfT*»^5t*rS) £!B^T3 6 0Jt£ 

>2t«t-F7WU it«NviiI*Kh* 
MNe = Nv (1-Kh) *r5*fi;L*l\fc? 

5. ISsfeUHIELfcSXh-yr^V^ffr. £©J§ 
SBfU: 2^7*77V 75 ^-©T^li. 17-f-;l/K* 



TJ-^cfcU, £TOHBDtfmtf»«fil«4:tf6« IB 
[0 0 2 3] 0|gr*iS*tf]ffiEa)t*«:H3Blc5? , r 

[0024] Tk^iifteH =5° p-p Ktcr 

S<t77^7 KHrfM : 3&6*¥iSglti2 • 0 H 2^5 
X3/4 = 3. 7 5>pt5fe5„ «EtKKNv = 5T*a 

K h = 2 0 %fcT*££jg?i&5ftttftN 
N = Nv • 3 60/ (2 • 0H2* (1-Kh)) 
= 5X360/ (3. 75X0. 8) = 600*fc 

[0 0 2 5] 1«>^fcy©Ji®tta*f = 6 0 (ft/ 

T = N/f = 600/60=1 0 (») 

[0026] se^T, 90° BtsrsBmtBStu 

So iifT»a>«««iE«au^&«tt«iion 
c^ntTantfAts mz, &mm-b>*tttmi.T 

[0 0 2 7] tO-fllTli, 8W[R]U:S-5-£I&tt£ 
S.fcdlcLTta^o 

[0 0 2 8] C 3 LTW<E>ntc¥-mW®V>m£ZrtVU 

yiz® y a*, ^-o/ \°v □ >±?*»o«Hi*»ffly 7 

h 7 1 7T1t 5 -fl* W 4 <D 7 □ -=f- * - V %m l*TK 
^fSo Xf'>7S1TU Ji»**lfci«Wc»LT. 

tetiSo Xf'v7S2m P31Rffiflllc£tt*tifeA* 
lc»LTS*4SjEi«T*)ns. X^7 7S 3T'li. 8^ 
flicft* 5ttOB«*->-ix \s7.\z-ots. <*fltff«BK«T 
*>ns 0 7x'y7S4T'ti. «W5aStf«S*tifc8EM© 

*WtfWK**u IB5lRl©«IMra#ll7 LTl^ftl* 

Xx»y7S5'\i&JW«S„ 
[0 0 2 9] 7x'>7S5T'ti. 2 0©^S©il^|5|^ 

t y 7S 6 T-li. 3 6 0 *#0lltoA©W»«01tf»7 



«ff«HltffftotU *S>££. 3 6 0Jg£/§<D/\V"5? 
®®tf£j£*n*o XT77S87lt 

[0030] m&tvmTrAz^zwmtZo mmm^ 

Mtkommit. *¥®ft3. 7 5 (deg) T4 8 0H 

IsZ&mZ'fio t. (360/3. 75) X480 = 4 

»IK<fc£WxW£8 0%<!:T3<!:6 40X5X0. 8 
= 2 5 6 0ift)&?T, £{*?'1 1 79 6480 OH 
igi&So ««Jt«s 1 : 1 8T££„ 

[0031] stommztzt zm&iz.ftfrtawr,i* 

j£tf3 6 0*U:fc*. #gKfSCT4 0 0Jg£7 5 il,TVr 

#*. mxit. »*»3eott«*o*tu 6^+i 8 

h 1 = ( i -3 1 9. 5) 
v 1 = ( i -2 3 9. 5) 



[oo3 5] $fc. c c ommmj-tommtxttfa 
t<D®mz®7*m^zfflBRTZo m7iz'&?z. cc 
Dm&m* (o i - j ¥BGrt©fflt©js ( i . j ) k»js 
it^sa (hi. vi) tymfr$<Dm®£<DM%z 
mt>z>o mma> h i©*ogiaT**y. «ni*pi£ 

P 1 =t a n-1 (L/h 1) (5) 
fc»y, B7 4>©AB|H]0ffi«iL i 14. 

Xl=COS (P1) 'COS 

y1=sin (P1) - cos 
z 1 = s i n (Q1) 

[0 0 3 7] EXffi«rtT*l'>X£-y©£fillCL2/£ 
tt¥f5»» Lit tit U>X<D{fiM0 2 tt, 
o x 2 = 0 
o y 2 = -L 2 
o z 2 = 0 

[0 0 3 8] *LT. ftq^hJbO&BH^fc-yO 
*[Rl(CL2/£lt»iW*^ 
x 2 = x 1 



[0 0 3 2] S-fc, S&W^ffi^SSr^JItfeT**. 
TS£lX=v Titans. ffi*;3rftfcttffiT*«:iiiB 

So 

[0 0 3 3] CCT\ T/l/^ilECDglSi: LT. 
tCCD«««?©B8«*B5*ffl^TlttWr*. 05 
lCwr*5tcCCDaMWRWSL (mm) OgfttcS 
5«tKX2 Lh » 81*-f X2 Lv (mm) , TX^<7 
httA©g^©¥ifit^*WEL<Sie-r**. 
®ft2eH (r ad) ©kfT*»>«5tf»*. 
Lh =L • t a n (0h ) (1) 
Lv=Lh/A (2) 

[0 0 3 4] CtDspSfch -vJFS.hu H6AlC^r 
ck^lC^CH* (0, 0) *EflTC*. h-v¥E± 
O Lh XLv <D^£6 4 0X4 8 0K#ttfdaig<Dtf 
i&#H6BlC*3fcCCDWM5?J:©i =0-6 3 
9, j =0~4 7 9Ki£i*£ttS o ft^T, Sff ( i . 

j) i (hi. v D <onmt. 

(3) 
(4) 
(P 1) 

wjs mmth k v 1 (Dsa<s:^5 0 

Q1 = tan~1 (v1/L i) 

«fiPli:WBQl#*3:*. 
[0 0 3 6] *lc» *a&Sftfc»BP 1 £SiJtQ 1 
A*3ft7c^^ h;l/Tat. (PI. Q1) ©£|rT<* 
HUD1 (x, y. z) ?«T£ 

@8iC/T»f ctattx 

(Q1) (8) 
(QD (9) 
(1 0) 

x 2 = z 1 

[0039] ZZLTZrttlt^ZxmtDZtoVlZQa 
t£tt&&Ltct1*\syX0>'PfcO 3 HKDJfe 
(8D3li, 
o x 3 = o x 2 

oy3 = oy2« cos (Qa) +oz2 • s i n (Q 
a) 

oz3=-oy2«sin (Qa) + o z 2 • c o s 
(Qa) 



(Lh /3 2 0) 
(Ly /240) 



L i = L/s i n 



(6) 

Ctl£Q1 t 

(7) 



y3 = y2 • cos (Qa) +z 2 ♦ s i n (Qa) 
z3=-y2«sin (Qa) +z2-cos (Qa) 

[0 0 4 0] $*>IZ. eTtlJt^Zz&ZtoWZP a 

S£D4li. 

ox4 = ox3 • cos (Pa) +oy3 • s i n (P 
a) 

oy4 = — ox3 • s i n (Pa) +oy3 • cos 
(Pa) 

0 z 4 = o z 3 

x4 = x3*cos (Pa) + y 3 • s i n (Pa) 
y4 = -x3-sin (Pa) + y 3 • c o s (Pa) 
z 4 = z 3 

[004 1] *LT. ■$5lZ3l5falzZft¥ftx x, y 

y, zzmmmmtzt. 

ox5 = ox4 + xx (11) 

oy5 = ox4 + yy (12) 

oz5 = oz4 + zz (13) 

x5 = x4 + xx (14) 

y5 = x4 + yy (15) 

z5 = z4 + zz (16) 

[0042] Z<D^5iZLZmitlTcO 5, D5liU> 
X<Dbu£L2 (mm) {D&ZQMzljfaZmX. £6lC 
±Tbu^SSIc^Dj Lfc £ * co U>Xco*/j><t 

[0043] cc?, mzm^z. mi5#<o&m<»$> 

ft £0) J. S. Is-: >3 >Zfi5o 09 A 
im? 6 ocDEcoma^, @9B IE jj*T <fc -5 lc£T 6% 
iCHCDft^-r^c ^ : E , J±C0Hi!!l©i|i^b I = 2t 
U SSB#<Dill£wh = 8iU x^|S)£DHi!gCDa^x 

1 i n = 9tU y^lRjcoHlgco^y I in=1U 
U z^cDHJIcoa^z I i n = 7it5. 

(gnunisel :thh: xx: 

Ell 0 A : ( 0: 

01 OB : ( 1: 

01 OC : ( 2: 

01 OD : ( 3: 

01 0 E : ( 4: 

01 OF : ( 5: 

[0 0 4 8] {§U g n urn : 77</bS^s se I : 
0 : ™ 1 : pjffiik thh: *¥Bft<0*» 

(fi) * x x : y y : z z : Tft&ib (mm) , pa : 
$IJg (OfitfjEiBTStfiE) » qa :»S (OJgtflE® 
T*±tf I) , i m a x : j m a x : H^fte'T^o $ 

I -> =r =._-»'i-i.„ /rifc-7S/n5RSIl-7S-fe II 



yy : 

0: 45: 0: 1000: 

0: 45: 0:-1000: 

0: 45: 1000: 0: 

0: 45:-1000: 0: 

0: 45: 2000: 1000: 

0: 45: 0: 1000: 



; E'J±CD3£lR]CD+H'Xtt, 
xs i z = x I in - (bl+wh) -wh = 8 2 
ysiz = yl in* (bl+wh) — w h = 1 0 2 
zs i z = z I in - (bl+wh) -w h = 62 

[0 0 4 4] m$(DE.%}&t>frZ&OlZTZtclsb&m<D 
1o©racT)au^U^'>LWTg9]«i:r5o -15. m 
fgWV'(XZmZtc#>2*(D%!&0)F$mk y o r i = 1 

0 0 0. 0 (mm) £^*3<til+MX<D3MIx ma x 
tt^V+MXx s i zcoitli. k2 = kyor i/ 

(2 • (b I +wh) ) T'&Vs ^mco^^xa. 
xmax = k2«xs i z = 41 00 
ymax = k2«ys i z = 5 100 
z m a x = k 2 • zs i z = 3 1 00 

[0 0 4 5] CCDtt^tt©* U , ££|r)<D 
X%%:t\.%t\.± xmax, ± y m a x . ±zmax 

ttZo *lt. sc (id . a (i 2) , a (1 
3) , a (i 4) » a (i 5) » a (1 6) ©os^e 

D 5 ic ftfr -5 fiHtf £ cOjEfcttlc^fr 3 ^ 'J ©fii 

* a £ t i*&/ \7 p< — * # ea=N-r ntf t 7 

[004 6] 010 A. 010 B, 010 C\ 01 OD 

XtfTJtlc&^fuHK (fx*** 5£B^fc£ * 
T&£ 0 Sttttlcl*. 01OAI*. e^A/^sErSIK 
Se*tl^iEB©MCD®®T*y. 01 OBli, K&3C0 
M<0iS®T*5 o 01 OCti, fiOSOMrPfcyt 0 

1 0 Dli, £<mom»T'&Z. 01 0 Eli, IScDg 

fcMTCfctJ. 01OFI*. IEa©glc5>fLT±lC2m 
[0 0 4 7] *LT\ ZW&tfmmZfttctZOJi'?* 

-*lt. 

zz: pa: qa: imax: jmax: 12) 

0: 0: 0: 256: 192: 0) 

0: 180: 0: 256: 192: 0) 

0: 90: 0: 256: 192: 0) 

0: 270: 0: 256: 192: 0) 

0: 0: 0: 256: 192: 0) 
2000: 0: 0: 256: 192: 0) 
HKSlcii, ia£frS I 20&*tpfclz%Mi&\Bl&TZ<D 
Z\ tiimo&Wft&Z, L#L&ff5, CCD-fllT'li. 

immzotLZstn-?Zo 
[0049] 01 1 Ai*. mm(omznLz±izA5m 

M^tcZrttl fttc®mZ& l J. 01 1 B 

it. imomztt lztiz * 5 mm^tceTtti*? & 

ui§i*i+.ai«.T,k ii (si i i /-(+ xK/nKlr*H T 



mz 4 5 mm r> tc e 9 * ti * e titcwm?& 
rttit^frzmztirzm&v&Zo 01 1 Ei4, ie® 

ftfcB«?*y» 01 1 F14. iE®©MtcJ*LT6±U: 

4 5gfiiofcti7 ; 7i-*^5^e^6n^ii^T«y. 0 



(gnum 

( 
( 
( 
( 
( 
( 
( 



6 
7 
8 
9 
10 
11 
12 
13 



selrthh: 

0: 45: 

0: 45: 

. 0: 45: 

0: 45: 

0: 45: 

0: 45: 

0: 45: 

0: 45: 



xx. 
0: 
0: 
0: 
0: 
0: 
0: 
0: 
0: 



01 1 A 
01 1 B 
01 1 C 
01 1 D 
01 1 E 
01 1 F 
01 1 G 
01 1 H : ( 

[005 1] tfr**/ 7©*fi*£*Tfflofc«»© 

0H (rad), 77.^ httA©t*x7|-*^73b^ 
So 01 2BlC^T<fe5tCL (mm) <DS§8l©h-v¥ 

x = (t - (tmax-1) /2 
y = (v- (vmax — 1) /2 

[0 0 5 3] S&JgP 1*01 2B®J:?(c9fctt«&. 
P1=;r/2-x (19) 
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